Data were collected and reviewed to assess the odorous contaminant status of drinking water sources for Hangzhou City, China. β-Cyclocitral, β-ionone, dimethyl trisulfide, 2-methylisoborneol, and geosmin were targeted odorants. Results indicate that β-cyclocitral was the main contaminant in source waters as it was most frequently detected and occurred at higher concentrations compared to other odorants. Cyanophyta, including Oscillatoria, Microcystis, and Anabaena, were detected in river source waters. The origin of β-cyclocitral was also investigated in the laboratory by simulated non-strict anaerobic experiments using a prevalent species, Microcystis aeruginosa. 
INTRODUCTION
In recent years, the worldwide occurrence of algal and cyanobacterial blooms has had deleterious effects on aqueous ecosystems and also posed risks to human health from release of toxic and/or taste-and-odor compounds into source water (Li & Wan ) . To assist in identifying and solving emergency odor problems that occur in source water, an investigation of odorous contaminant production was conducted for the common cyanobacterial species M. aeruginosa. Specific objectives were: (1) to characterize nutrients, algae/cyanobacteria, and odorants in water sources for Hangzhou City's drinking water; and (2) to characterize odorants derived from laboratory cultured M. aeruginosa under simulated non-strict anaerobic conditions. The results are anticipated to provide information that will help to understand odor incidents originating from algae, especially cyanobacteria, and to be useful for controlling and reducing T&O pollution.
MATERIALS AND METHODS

Materials and equipment
The following reagents were used: GSM (!98%, SigmaAldrich, USA), 2-MIB (!98%, Sigma-Aldrich, USA), dimethyl trisulfide (!95%, TCI, Japan), β-cyclocitral Laboratory experiments used M. aeruginosa in logarithmic growth phase which were diluted with pure water to the designated concentrations, and then the cyanobacterialaden suspensions were deoxygenated using anhydrous sodium sulfite to simulate anaerobic conditions. Suspensions were sealed with a membrane to maintain low oxygen conditions and put into an incubator. Samples were taken daily for the next 10 days through a sampling port that did not allow atmospheric oxygen to enter. The 25-mL samples were filtered through a 0.45-μm membrane and the filtrate was analyzed to determine the level of extracellular odorous metabolites and DMTS. The cyanobacteria intercepted by the membranes were frozen at À20 W C for at least 12 h to rupture the cells, then were thawed at room temperature and diluted with 25 mL water to dissolve the intracellular odorants.
Analysis methods
The 25 mL aqueous samples were placed into 40 mL vials with 30% (w/v) NaCl added. Head-space SPME was carried out using polydimethylsiloxane/divinylbenzene coated fiber GSM was still below the OTC and β-ionone was hardly detected. 
Volatile odor contaminants
The variability of odorous contaminants produced by M. aeruginosa under simulated anaerobic conditions in the laboratory is shown in Figure 2 . These conditions were selected to simulate low DO situations. β-cyclocitral was the major volatile odor detected in metabolites of M. aeruginosa. β-ionone was detected at an extremely low level in the algal-rich water of 10 7 cells/L. Over the No matter what the M. aeruginosa concentrations were, theoretically pure water was used to prepare the cyanobacteria suspensions and therefore cannot provide the nutrients for survival and reproduction of M. aeruginosa.
But in the simulated non-strict anaerobic conditions, assuming no cell reproduction, released β-cyclocitral was supposed to be strictly related to the number of ruptured cells and the trend should be a gradual increase to a maximum value followed by a decrease since the cells decay gradually.
However, in this study, the release and total β-cyclocitral showed no regular trend, which could be explained by considering that dead organisms were providing nutrients and conditions that allowed for survival and reproduction of M. aeruginosa, though the proliferation rate was low in the oligotrophic laboratory conditions (see Figure 5 ). Even once this pH was attained, the release amount and 
